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ANALYSIS AND UTILIZATION
OF BY-PRODUCTS IN HUKGARLAN ALUMINUM INDUSTRY

NEW METHODS OF ANALYZING ALUMINUM BY-PRODUCTS

Termeszet e« Technika
Vol CX, No 7, Jul 1951

The electrclytic d:termination of sodium in by-products and waste products
is one of several new money and time-saving methods which have been developed in
the aluminum industry. Recovery of the comparatively expensive sodium is im-
portant. The processes used to determine sodfum in s011d residues formerly re-
quired 24-36 hours , and frequently the teats were completed too late to prevent
excessive loss of sodium hydroxide in the production process. The new electro-
lytic process takes one hour. The test consists of heating sodium-containing
residues in water and electrolysis for 20-30 minutes in g cellophane-bottomed
glass beaker of water centeining a nickel cathode. All the sodium collects in
the lower part of the beaker as sodium hydroxide, where it is easily determined
by titration.

Fluorine, which is present in Hungarian bauxite, hindars precipitation of
other impurities. Quantitative determination of fluorine is performed by form-
ing a compound of fluorine, silicon, and hydrogen, vhich is distilled off and
titrated with thorium nitrate. Research in connection with this method per-
mitted great advancement in research on the recovery of fluorine from bauxite.

Small amounts of organic matter in bauxite cloud the aluminate solution
and hinder removel of alumina and precipitation of impurities. Determination of
the carbon content, or carbon number of bauxite, is an important aid in the evalu-

ation of bauxite ores and intermediary products of alumina plants. Previous
methods of determining the carbon content of solids were very complex and
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inaccurate. The nev method of determining the carbon numb . consists of oxidizing
the carbon with nqueous sulfuric and chromic acids, wash .; cut the carbon di-
oxide with air, and collecting it in sodium hydroxide, wnich is accurately ti-
trated.

PROCESSING BAUXIYTE IMPURITIES

Termeszet es Technika
Vol CX, No 9, Sep 1951

Two years of intensive research at the Metal Industry Research Institute
have resulted in a fuller exploitation of formerly discarded "red mud,” a by-
product consisting of impurities of the Bayer process of refining bauxite to
alumina. After the purified aluminum oxide is removed, the remaining mixture
of impurities contains 40-60 percent red ferric oxide, 10-20 percent alumins,
5-8 percent silicic acid, 5-8 percent titanium dioxide, 5-10 percent sodium hy-
droxide, 0.1 percent chromium, and small amounts of other elements, the recovery
of which is impractical. Relative value indexes of these substances are: ti-
tanium dioxide 6, sodium hydroxide 1.5, ferric oxide 1, and alumina 1. Thus,
100,000 tons of red mud contain 15,000 tons of alumina, 50,000 tons ferric oxide,
6,000 tons of valuable titanium dioxide, anc 4,000 tons of sodium hydroxide,
with a total value of 200 million forints.

Although the economic exploitation of red mud has not been satisfactorily
solved as yet, the following method has been adopted as the most feasible: the
mixture is subjected to heat in a basic solution, permitting 70 percent of the
aluminum oxide and sodium hydroxide to be washed out and recovered in a form
which can be added directly to the original process of aluminum production, and
leaving an ore which maey be smelted for iron. The glassy slag residue of the
smelting conteins a high concentration of titanium dioxide, from which 80-85
percent of the titanium may be recovered easily in a metallic state.

Another substance recovered from bauxite impurities is 50 percent more
effective in removing sulfur from natural gas than the substance formerly im-
ported for this purpose. The further development of this process may also yield
a practical method for the recovery of chromium from bauxite.
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